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D scription 

This invention relates to a kit or composition for 
theprev ntion and/or treatment of AIDS or HIV-1 in- 
fections. At present there is no known effective treat- 
ment for HIV-1 infections in humans. 

Much research work has been carried out to de- 
velope not only an understanding of the human im- 
munodeficiency virus, HIV-1 , the apparent causative 
agent for AIDS orHIV-1 infections, but also to develop 
chemotherapeutic agents or pharmaceutical prod- 
ucts for the treatment and/or cure of HIV-1 infections. 
As yet, no chemotherapeutic agent or pharmaceuti- 
cal product has been developed which is satisfactory 
for the treatment of HIV-1 infections. Attention has 
also been directed to the use of immunotherapy for 
the treatment and cure of HIV-1 infections. Here also 
success has not yet been achieved. 

It is an object of this invention to provide materials 
and methods of employing the same for preparing a 
kit or composition useful for the prevention and/or 
treatment of HIV infections. 

It is another object of this invention to provide ma- 
terials and method of employing the same for prepar- 
ing a kit or composition comprising (1) CD4 and/or its 
derivatives and (2) an immunogenic HIV-1 protein 
which can readily be administered to humans, includ- 
ing neonates who may have received the HIV-1 infec- 
tion from their mothers, and adults who have been 
exposed to HIV-1 infection or who are infected with 
HIV-1. 

How these and other objects of this invention are 
achieved will become apparent in the light of the ac- 
companying disclosure. In at least one embodiment 
of the practices of this invention at least one of the 
foregoing objects will be achieved. 

It has now been discovered that a special com- 
bination of agents, viz. CD4, particularly soluble 
CD4, and its derivatives, and immunogenic HIV-1 
protein or vaccine material, when administered to a 
human exposed to or suffering from HIV-1 infection 
provides a useful treatment for the prevention and/or 
therapy for AIDS or HIV-1 infections in humans. 

In the practices of this invention an HIV-1 vaccine 
material, such as immunogenic HIV-1 envelope pro- 
tein, e.g. gp160, is used in conjunction or in associa- 
tion with CD4, preferably soluble CD4 t a cell surface 
glycoprotein found mostly on a subset of mature per- 
ipheral T cells that recognize antigens presented by 
class II MHC molecules. HIV-1 envelope protein, such 
as gp120 and gp160, binds CD4 with high affinity. 

In the use of these materials in accordance with 
this invention, CD4 and immunogenic HIV-1 protein, 
CD4 is pref rably first administered to the human suf- 
fering from HIV-1 infection or for its prevention. The 
administration of the CD4 is usually preferably fol- 
lowed by the administration of a suitable HIV-1 vac- 
cine, such as immunogenic HIV-1 protein, such as 



gp160 and gp120, both HIV-1 envelope proteins, or 
p24 HIV-1 core protein, or p66 HIV-1 reverse tran- 
scriptase protein. These immunogenic protein mate- 
rials derived from HIV-1 can be employed singly or in 

5 combination. Of these materials gp1 60 provides ex- 
cellent results in providing active immunization which 
is advantageously used or employed by passive 
treatment with the CD4. 

The administration of CD4 to a human suffering 

10 from HIV-1 infection fairly promptly reduces the HIV- 
1 virus load and the immunization with the HIV-1 pro- 
tein, such as gp160, elicits a strong immune re- 
sponse, including a strong cellular component 
against both free HIV-^1 virus and virus infected cells. 

15 The use of CD4, particularly soluble CD4, enhances 
the therapeutic value of the companion administered 
HIV-1 vaccine material, such as the administered im- 
munogenic HIV-1 protein, e.g. gp160. Inversely, the 
use of the active immunization by means of the im- 

20 munogenic HIV-1 protein vaccine enhances the ther- 
apeutic value of the administered CD4 since CD4 
binds with free virus and, as indicated, reduces virus 
load and additionally also binds with virus infected 
cells, thereby increasing the likelihood these cells will 

25 be eliminated through cellular immune mechanisms. 
In the practices of this invention recombinant im- 
munogenic HIV-1 proteins are usefully employed as 
are recombinant CD4, particularly soluble CD4, and 
their derivtives. The preparation of therapeutic mate- 

30 rials by recombinant DNA or genetic engineering 
techniques is well established and well known, partic- 
ularly since the pioneering work and discoveries de- 
scribed in the Cohen and Boyer patents U.S. 
4,237,224 and 4,468,464. Recombinant DNAtechni- 

35 ques employing recombinant baculovirus vectors for 
the expression of foreign genes in insect cells, are 
well established, see the disclosures of the following 
European Patent Applications No. 0127839 published 
December 12, 1984, No 0155476 published Septem- 

40 ber 25, 1988, No. 0175852 published April 2, 1986, 
No. 0228036 published July 8, 1987, No. 0265785 
published May 4, 1988, No. 0272858 published June 
29, 1988, No. 0279688 published August 24, 1988, 
and No. 0273366 published July 6, 1986. U.S. Patent 

45 4,745,057 corresponds to the aforementioned pub- 
lished European patent application No. 0127839. 

In the practices of this invention it is preferred to 
employ recombinant produced CD4 materials or der- 
ivatives and recombinant produced immunogenic 

so HIV-1 protein materials, such as p24, p66, gp120 and 
gp160. In this connection, see also EP-A-228 036, 
EP-A-265 785, EP-A-288 093 and EP-A-327 180. Al- 
though recombinant insect cell expressed materials 
are preferred in the practices of this invention, recom- 

55 binant materials express d in other hosts, such as 
oth r mammalian cells and bacterial cells, including 
yeast cells, as well as materials deriv d from human 
sources are also usefully employed in the practices 
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of this invention, s e U.S. Pat nt 4,725,669 which 
discloses the recovery of gp1 20 and gp1 60 from hu- 
man cells. 

In addition to the patent literature, the reseach lit- 
erature is also rich with respect to matters relating to 
the treatment of HIV-1 infections, including CD4 ma- 
terials and immunogenic HIV-1 envelope protein ma- 
terials. In this connection attention is directed to 
Bio/Technology , Vol. 4, September 1986, pp. 790- 
795; and the research papers reported in Proc. Natl 
Acad. Sci. USA, Vol. 84, pp. 4601-4605, July 1987; 
Nature , No. 334, No. 61 78 pp. 1 59-1 62, July 1 4, 1 988, 
Proc. Natl. Acad. Sci. , Vol. 85, pp. 5190-5994, July 
1988, Proc. Natl. Acad. Sci. , Vol, 85, pp. 9273-9277, 
December 1988. 

Although the administration of the materials in 
accordance with this invention for the prevention or 
treatment of HIV-1 infections is preferably carried out 
by intramuscular injection, these materials may be 
administered subcutaneously, particularly to a per- 
son of high risk of hemorrhage following intramuscu- 
lar injection. The materials may be administered at 
substantially the same time but at different locations, 
such as one injection of CD4 into the thigh, followed 
by the injection of the HIV-1 vaccine material, e.g. 
gp160, into the opposite anterolateral thigh. This 
technique is preferable so as to ensure better absorp- 
tion of the administered HIV-1 immunogenic vaccine 
material. 

As indicated hereinabove, it is usually preferred 
to administer the CD4 first but, if desired, the HIV-1 
immunogenic vaccine material may be administered 
first. A preferred routine for the administration of the 
materials in accordance with this invention for the 
prevention and/or treatment of HIV-1 infections 
would involve first the administration of the CD4 com- 
ponent, such as about one 0.5 ml dose, followed by 
the administration of three separate 10x1 0~*g (meg) 
1 .0 ml doses of the HIV-1 vaccine material, the three 
doses being administered over a period of time, such 
as the first dose administered 7 days after the admin- 
istration of the CD4, the second dose being adminis- 
tered about one month thereafter and the third being 
administered about six months thereafter. If desired, 
these doses may be increased in number and the per- 
iod of time over which the doses are administered 
may be increased, such as up to about one year, and 
the dosages may be reduced. Information indicates 
that reduced total dosages of the HIV-1 vaccine ma- 
terial three separate doses of 1 0 x 1 0^g (meg) per 0.5 
ml are about equally as effective as the larger 20 x 
lO^g (meg) 0.5 ml doses. 

For an infant or neonate born of an HIV-1 positive 
mother it is recommended that at birth 0.5 ml of CD4, 
preferably solub! CD4, be administered, followed by 
the administration of three separate doses of the HIV- 
1 vaccine material, one dose administered about 7 
days aft r birth in the amount 1 0-30 x 1 0^g (meg) 0.5 



ml, the s cond dose administered one month after 
birth in the same amount and the third dos being ad- 
ministered six months after birth, also in th same 

s amount. As indicat d hereinabove, for a person who 
has been exposed to the HIV-1 virus, such as through 
a percutaneous, ocular or mucous membrane expos- 
ure to blood known to contain HIV-1, the CD4 is 
promptly administered, such as in an amount 0.06 

10 ml/kg, preferably within 24 hours after exposure, fol- 
lowed by three separate administrations of the HIV- 
1 vaccine material, one administration 7 days after 
exposure and the second and third administrations 
being given during the one to six month period after 

is exposure, or over a longer period of time, if desirable. 



Claims 

20 1. A kit make-up or composition useful for the pre- 
vention or treatment of HIV-1 infections compris- 
ing (1) CD4 and/or its derivatives and (2) an im- 
munogenic HIV-1 protein. 

25 2. Acomposition in accordance with Claim 1 where- 
in said HIV-1 protein is recombinant protein ex- 
pressed in an insect cell. 

3. Acomposition in accordance with Claim 1 where- 
30 in said CD4 derivative is a CD4- immunoglobulin 

hybrid or complex. 

4. A composition in accordance with Clai m 1 where- 
in the protein and CD4 components are main- 

35 tained in said kit in separate containers. 

5. A kit useful for the prevention or treatment of H IV- 
1 infections comprising (1) CD4 and/or its deriv- 
atives and (2) an immunogenic HIV-1 protein and 

40 means for administering the same to a human. 

6. The use of (1 ) CD4 and/or its derivatives and (2) 
an immunogenic HIV-1 protein for preparing a kit 
make-up or composition useful forthe prevention 

45 or treatment of HIV-1 infections in humans. 

7. The use in accordance with Claim 6 wherein in 
addition to CD4 and/or its derivatives the HIV-1 
protein is incorporated into the kit or composition 

so in multiple doses to be administered over a period 
of time up to about 12 months. 



Pat ntanspruch 

55 

1. Kit oder Zusammensetzung, welche(r) geeignet 
ist zur Prevention oder Behandlung von HIV-1 -In- 
fektionen, umfassend (1 ) CD4 und/oder dessen De- 
rivate und (2) ein immunogenes HIV-1-Prot in. 
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2. Zusammens tzung nach Anspruch 1 , bei der das 
HlV-1-Protein ein v n einer Insekt nzelle 
exprimiertes rekombinantes Protein ist. 

3. Zusammensetzung nach Anspruch 1, bei der. 
das CD4-Derivat ein CD4-lmmunglobulinhybrid 
oder -komplex ist. 

4. Zusammensetzung nach Anspruch 1 , bei der die 
Protein- und CD4-Komponenten in dem Kit in ge- 
trennten BehSltern bereitgehalten werden. 

5. Kit, welcher zur PrSvention Oder Behandiung von 
HIV-1-lnfektionen geeignet ist umfassend (1) 
CD4 und/oder dessen Derivate und (2) ein 
immunogenes HIV-1-Protein und Mittel zur Ver- 
abreichung derseiben an einen Menschen. 

6. Verwendung von (1) CD4 und/oder dessen Deri- 
vaten und (2) eines immunogenen HIV-1 -Prote- 
ins zur Herstellung eines Kits oder einer Zusam- 
mensetzung, die zur Prevention oder Behand- 
iung von HIV-1-lnfektionen bei Menschen geeig- 
net sind. 

7. Verwendung nach Anspruch 6, bei der das HIV- 
1 -Protein zusatzlich zu CD4 und/oder dessen 
Derivaten in dem Kit oder der Zusammensetzung 
in multiplen Dosierungen eingeschlossen ist, um 
uber eine Zeitdauer von bis zu etwa 12 Monaten 
verabreicht zu werden. 



6. Utilisation de (1) CD4 et/ou ses derives et(2) un 
proteine de HIV-1 immunogene pour I'obtention 
d'une preparation en kit ou d'une composition 

5 utile pour la prevention ou le traitement defec- 

tions a HIV-1 chez des Stres humains. 

7. Utilisation selon la revendication 6 dans laquelle 
on incorpore dans le kitou la composition, en plus 

10 du CD4 et/ou ses derives, la proteine de HIV-1 

selon des doses multiples destinees d etre admi- 
nistrees surune periode pouvant alter jusqu'a en- 
viron 12 mois. 

15 



20 



25 



30 
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Revendications 35 

1. Pr6paration en kit ou composition utile pour la 
prevention ou le traitement defections & HIV-1 
comprenant (1) du CD4 et/ou ses derives et (2) 

une proteine de HIV-1 immunogene. 40 

2. Composition selon la revendication 1 dans la- 
quelle la proteine de HIV-1 est une proteine re- 
combinante exprimee dans une cellule d'insecte. 

45 

3. Composition selon la revendication 1 dans la- 
quelle le derive de CD4 est un hybride ou un 
complexe CD4-immunoglobuiine. 

4. Composition selon la revendication 1 dans la- so 
quelle la proteine et les composants de CD4 sont 
conserves dans ledit kit dans des recipients dlf- 
f6rents. 

5. Kit util pour la pr6v ntion ou le traitem nt d'in- 55 
fections & HIV-1 comprenant (1) du CD4 et/ou 

ses derives et (2) une protein de HIV-1 immuno- 
gen et des moyens pour ('administration de 
ceux-ci k un §tre humain. 



